(TRANSLATION) 
Patent Office 
OFFICIAL PATENT GAZETTE 
Patent Publication (KOKOKU) No. Sho/48-23405 

Publication Date- July 13, 1973 
Application No. Sho/44-85862 
Application Date: October 27, 1969 
Inventors: Hiroshi AKABAYASHI et al. 
Applicant: Nissan Chemical Industries, Ltd. 
Title: Low grade propylene polymerization method 

Brief Description of the Drawing 

The drawing is a graph which shows the relation between the 
conversion ratio and the time varying depending on whether or not solvent 
is present. 

Detailed Explanation of the Invention 

The present invention relates to an improved process for producing 
dimer ~ tetramer olefin consisting mainly of nonene by low grade propylene 
polymerization by use of a boricJuc^ide_complex as a catalyst, and it is , 
ch^erizXin.that this reaction is conducted by using, as soly^paraf^ 
or part of the low grade propylene polymerization products. 

The inventors of the present invention have succeeded in obtaining 
hexene, nonene and dodecene in high yield by using, as a catalyst, in low 
grade propylene polymerization, a boric trifluoride complex where an 
aliphatic alcohol, ether or acid is independently a ligand or the former two 

are ligands at the same time. 

The object of the present invention lies in increasing the rate of 
reaction and simultaneously improving yield of dimer ~ tetramer and, 

- 1 - 



In the ^reaction mth^eneg^, ^ 

and no substantial dineren catalyst amount. 

Thus, the use of 3 par accor ding to the 

^wgradepropylenepo^— ;^^^ £ _^ 
process of the present 

in an y conversion rafco, than the -e ^ ^ ^ 

product ^ ributl0n i m ° r ^" a r r conditionsbeing the same, the time 
can be obtained. Also, wrth the other condi ^ 
reQ uired for achieving the same converse ratio 
i» the absence of solvent^ ^ ennan cing 

The aforesaid effect rs attriou Name ly, in the above- 

solubility of the cataiyst in the propylene P^J^* catalyst, a boric 
mentionedlow grade propylene ^^"^ can be ignored 

triauoride complex, the ^^ ^l - having an 
when using, in the absence of solvent, a reacfao ^ 
appropriat e voiume for raw materia! ^^Z^ of a Ho.uid-phase 
can be regarded as a W^f^^f and a ho.uid-phase B 
Amainly composed of propylene a considerable 

ma inly composed ofthe catalyst, and ^ ^ tare reactions which 
solubility with respect to the A-phase. ^ved in 

occur, respectively, in the A-phase by the actio ^ ^ ^ B . phase . 
the A-phase and in the B-phase by the propylene dissolv 

- o - 



The reaction in the B-phase is more advantageous to the production of a high 
polymer than the reaction in the A-phase. 

Whereas in the case of adding the previously mentioned solvent, the 
solvent forms a homogeneous phase A' along with propylene and a polymer 
thereof. The solubility of the catalyst in the A'-phase is greater than in the 
A-phase and this results in increasing the catalyst participating effectively 
in the reaction intended by the present invention and, also, remarkably 
decreasing the B*phase or causing it to cease to exist depending on the 
reaction conditions, thus to control the production of a high polymer. 

The process of the present invention is explained below in detail. 
3 ~ 15C paraffin and any one of the polymers of tetramer or more of the 
lo we r~poTy me r s of propylene or a mixture of two or more of such polymers is 
used as solvent. It does not matter whether this paraffin is branched. The 
solvent amount in the reaction system is usually set so as to be the same as 
or less than the amount of raw material propylene. 

The effect of the above solvent can be recognized when using, as a 
catalyst, any of the boric trifluoride complexes as shown below. Namely, the 
catalyst is a boric trifluoride complex where the aliphatic alcohol, ether 
and acid represented respectively by ROH, ROR' and RCOOH (R and R s 
denote a 1-3C alkyl group which may be the same or different from each 
other) are independently a ligand or two of them are ligands at the same 
time. 

The sufficient amount of this catalyst usedds usually 15 weight per 
cent or less, as hoxo n trifluorid e, based on the raw material propylene. The 
increase in the catalyst amount brings about the enhancement of the rate of 
reaction, but it exerts almost no influence on the distribution of products. 
The reaction temperature can be selected from the temperatures in the 
range of room temperature to 200 and a desirable result can be obtained, 
in particular, in the range of 70 ~ 100 °C . The reaction pressure may be a 
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vapor pressure determined by the reaction system composition. The 
reaction can be conducted either by a batch process, using a stirring tank 
type reactor, or by a continuous process with a stirring tank type or pipe type 
reactor. 

The following examples are presented to illustrate the present 
invention. 

Example 1 ^ 

Into an 200 ml rotary stirring type autoclave made of stainless steel, 
50g of propylene and 7.3g of BF 3 .2 CH 3 OH (7.5% calculated as BF 3 based on 
the propylene ) were charged and a batch type reaction was conducted at 
90 °C. Further, a reaction was carried out by adding 30g of propane or 
n-dodecane to the same reaction system as the above thus to obtain the 
relation between the reaction time and the conversion ratio as shown by the 
drawing. Namely, the time required for attaining a 60% conversion ratio 
was 90 minutes in the absence of solvent, 54 minutes in the presence of 
propane and 60 minutes in the presence of n-dodecane. The distribution of 
products at a 60% conversion ratio was as shown below: 
Distribution of Products (weight %) 

others 
9.1 
5.0 
5.4 

Example 2 ' 

With the same autoclave as used in Example 1, 50g of propylene was 
polymerized in a similar manner in the presence of 8.6g of BF3 . ^CHa OH 
(C2Hs)20 [7.5% calculated as BF3 based on the propylene] and 30g of 
n-hexane at 80 °C for 100 minutes. As a result, the conversion ratio was 
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Solvent dimmer trimer 

not present 5.2 56.2 

propane C^^) 62,7 

n-dodecane 6.4 61.0 





• - <wh of the dimmer, trimer, tetramer and the 
55.1%, and the selectmty of each of ft. dm ^ 

others was 7.2, 63.5, 24.5 and 4.8 - J^^ ^ time reqmIe d for 
^ducted in the ahsence ^ ^^J s , and the seiectivity at 
attaining the same convers.cn ra Uo 17 others was 6 . 5 , 

that time of each of the dimmer, tnmer, tetramer 
54.6, 32.8 and 6.1 weight per cent. 

"^ththesame— ^^^^^^^ 

polym er,ed in a ^rT^^^^ 
[7 .5% calculated as BFs based on the propyl ^ & ^ ^ 

pentamer hydrogenated produc t 8 0 ^ ^ ^ ^ ^ ^ 

conversion rafco was 43.4/., and t ^ ^ ^ ^ 

o o cn a 98 5 and 7.7 weight per cent, 
the others was 3.0, 60.8, 28.5 ana 

Example 4 v^rnnle 1 50g of propylene was 

With the same autoclave as used rn **a»P ^ « 2CHj 0H 
polyI nerized in a similar manner in the presence of 7.8, o ^ 

W as 3,5, 33.4, 13.2, ,5 and 2.3 of each 

A9 a result, the conversion raUo. was 63.0 * and t ^ ^ 

dimmer, trimer, tetramer and the others ^ s 9A 0^ ^ 
per cent. Similar reaction was conducted m the 
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„,.lv the time required for attaining the same conversion ratio was 
ire — r 1 Tseilivi* at that time or each of the dimmer turner, 
te"nd the others was 4.1, 56.8, 30.1and,l weight per cent. 

" uLg aHrotary stirring autoclave made ofstainless steel, auction 
using c. . ratalvst, a composition wnicn is 

was conducted hy continuous sys ^ A^aly 
composed of 44 weight per cent ^ron^rid 

amount of 4 weigher cent calculated „, v(mt in the amount of 60 

propylene. ^^-J-^^^ 
weight per cent hased on the P^^,^,, and average 
• the conditions of SOV temperature^ 0kg/ m P _ ^ 

residence time of 10 minutes. As a result, o ^ 
and the selectivity of each of the dimer, trim. ^ 3 ^ed in 

48.6, 36.1 and 12.7 weight per cent. 

What is claimed: ^ mMSS characterized by 

1 Low grade propylene polymerization process char 

propylene low grade polymerization products in obtains ^ 
by polymerizing propylene using, analyst, a *9H£«SS2L 
wh re the aliphatic alcoho^er, @>nd ester ^"^^ ^ 
, -onw T?OR'^COO^nd RCOOR respectively (R and R aeno 

formulae ROH, ROR >^*^ from each ot lier) are 

an 1-3C alkyl which may^e-t^jame_c i jii i ^__ 

independently a ligand or %ands in combination. 
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